Recycling of synaptic vesicles at the frog neuromuscular junction in the presence of strontium.
In these experiments, we followed the exocytosis and endocytosis of synaptic vesicles with the vital dye FM1-43 and asked whether calcium is important for membrane retrieval at the frog neuromuscular junction. We replaced calcium with equimolar amounts of strontium and monitored the staining of recycling vesicles by inducing exocytosis with electrical stimulation. Trains of 2,400 (2 or 20 Hz) or 4,200 (20 Hz) pulses failed to induce FM1-43 internalization in the presence of strontium, but they did in the presence of calcium. This effect of strontium was not due to a decrease in exocytosis, because FM1-43 release was similar in the presence of calcium or strontium. The impairment in endocytosis, observed as inhibition of FM1-43 internalization, could be overcome by longer periods of stimulation (6,000 pulses at 2 or 20 Hz) in the presence of strontium (1.8 mM) or by increasing the extracellular concentration of strontium to 10 mM (2,400 action potentials at 20 Hz). It is suggested that endocytosis is dependent on calcium influx and that strontium is much less effective in replacing calcium for endocytosis than it is for exocytosis.